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1 Claim UcTDttenflyaitieiided): A tn^od for im^giammatical^ 

2 constraints among associations between class instances, comprising steps oft 

3 programmattcally detemnning, when evalijatiii® a request to [[set]] mpdifr ^ SS^nz 

4 sigittfinifttiVm end of A bi.<iii^onal link to reflect an association frona an instance of afirst class to 

5 an instance of a second class, ivhether the association end to be [[set]] ffiodified has a single 

6 multiplicity or a many multipiicity; 

7 if the a^odation end to he [[set]] modified has the single mtdtiplicity, mpdify^nf^ th^ 

8 gyiHtinp flji yxrfadon end by atomically and programmatically performing the steps of: 

9 first disconnectinej8Ll3teviouslv-e vi^iTig inv erse associa licm end of the regtieated 

10 associaliQa_end; 

11 nest setting an in verse association end ofthe association to reflect an inverse 

12 association from the instance ofthe second class to the instance ofthe first class, after 

13 diswnDe e tij^ i bc inverse ass o ciation end from an tAiaiiug in^UUKe of tlie second cljas, if any, 

14 and 

15 then setting the requested association end fiomtfae instance of the first class to the 

1 6 instance of the second class; and 

17 if the association end to be [[set]] modified has the many multiplicity, mcpdifrffflRt^^e 

1 8 ftvifitin p flMociation end by atomically and programmatically performing the steps of: 

1 9 fi£g£ adding the requested association end from the ins tance of the second class to 

20 the instance of the first class; 

21 next discxmp ^hf! 1^ p revioiislv-existintt invers e association end ofthe 
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22 requested ass QciaHon end: and 

2 3 tfaca setting an inverse as^ciatioo end of the association to reflect an inverse 

2 4 association fiom the instance of th t second fiigj class to the instance of theftrt seeoE^ clas&: 

25 aOjll diAComi e iiUjug the mvcrse JurociaUuu end iium aii cAiAling iiu^Lauice of Uml (list cU aa^ if Any. 

Claims 2-4 (canceled) 

1 Claim5(currcntiyam«ided): TTie method acootding to Claim l,fur^ 

2 serializing the association by perfoitning steps of: 

3 detemiining whether the association end to be [[set]] modified or the inverse association 

4 end i$ a prunaiy end of the association; and 

5 s^alizing only the primary end of the association during the serialization. 

1 Claim 6 (pneviously presented): The method according to Claim 1 , vs4ierein *e method Is 

2 provided as a single link helper object and a multiple link helper object for each association, 

3 wherein the single link helper object performs the atomically and programmatically performed 

4 steps for the single multiplicity association end and the multiple link helper object performs the 

5 atomically and programmatically perfbmied steps for the many multiplicity association end. 

1 Claim 7 (currentiy amended): A computer program pn>duct for progyarnmaticdlyenfotd 

2 referential integrity constraints among associations between class instances, wherein the 

3 computer program product is embodied on one or more cotnpater readable media anud comprises 
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4 computer-readable program code means for. 

5 piogmimnatically detenmimng, when evaluating a request to [[set]] isqMl an sasJiag 

6 a<«ndatinn end of abi-djrectiQnaUink to reflect m assocjatianfiom an instance of afirst cjass to 

7 an instance of a second class»M*ffthcr the associati^ 

8 muhipltciiyoramanymultiplidty; 

9 if tlie assodatian end to be [tset]] modified Iras the smgle multiplicity, mo<ltjEirigfi 

1 0 the existing asfloctation end by atomically and progranunatically performing the steps of: 

11 first disoonnep titig ^ prftvip^^y^-^npgtinp ttiverse association end of tfag iMUesteg 

12 aaaodationend: 

13 next setting an inverse association end of the association to reflect an inverse 

14 association fiom the instance of the second class to the instance of the first classraftcx 

15 Ji&cuiimxtinH the inverse jw>cIjti o n uid fiom an cxlatine in&tauce of (he suAind if any ; 

16 and 

1 7 then setting the tequested association end from the instance of the first class to the 

18 instance of die second class; and 

19 if the association end to be modified has die many muhiplicity, ffigd^lyinB thfi e?ri??tipg 

20 assodarion end bv atomically and prograro m arically peifofming the steps of: 

21 w »HHmg f lift reqiiegted Mfiociation end fiom the instance of the second class to 

22 the instance ofthe first class; 

23 pext disconnecting the nte vionshr-^st^T^B inverse ajtsociation end of the 

24 requested flj^ yaatipn md:.and 

25 then setting an inverse association end of the association to reflect an inverse 
Serial No. 09/827^90 -4- Docket RSW9200O0173US1 
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6 association fiom the instance of th e w o od fea class to the instance of tbe-firrt §^2s4 class, 

7 aOli diALonn e caiJg Uic IiiVuA<i aswciali o n cud f rom m CAiAUiig iiLiiiiiKX uf dic Ih^L dw, if any. 

Claims 8 -9 (canceled) 

1 Claim 10 (currently amended): Tlie computer program product accoiding to Cl^ 

2 comprising conqmter-readable program code means for serialiastag the association by performing 

3 steps of: 

4 detennining vActher the association end to be [[set]] nind^figd or the inverse association 

5 end isaprimaiy endof the assbcialion; and 

6 computCT-readable program code means for smalizing only the jffimary end of the 

7 association during the serialization* 

1 Claim 1 1 (currently amended): A system for piogrammatically enforcing referential integrity 

2 constraints among associatiQns between class instances, comprising mieans fon 

3 programmatically determining, when evaluating a request to [[set]] modi^ an exj^^ 

4 associat]<»i end of a bi-diiectlonaLlink to reflect an association j&om an instance of a first class to 

5 an instance ofa second class, whether Ae association end to be [[srt^^ modified has a single 

6 multiplicity or a many multiplicity; 

7 if the association end to be modified has the single multrplicity, modifying t he existing 

8 associatjon endJby atomically and prograrmnatically performing the steps of: 

9 first discgawtecting a oreviouslY-exift tinp itiverai;^ ^f^^i^nn end of the requested 
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10 association aad; 

1 1 2^ setting an mveree association end of the association to leflect an inverse 

12 association ftom the instance of the second class to the instance of th^ first classraftcr 

13 tou;iAJteLting Hi^ iiivciw aaAocidUoii end fium m exisUug hiAUmu. uf die atcond da^s, if any, 

14 and 

15 then setting the teqicsted association end j&om the instance of tihe first class to the 

16 instance of the second class; and 

17 if the association end to be modified h^ the many multiplicity, gaodi^rmfctf^ ^Sfl?ffi 

1 8 i^jtajngjjat^n n end bv atomically and programmaticaUy perfontiing flie steps of: 

19 first adding the tequcstcd association end fawn the instance of the second class to 

20 the instance of the first class; 

21 next disconnec ^'i^ff ^ prwintK^ly^f y^ft^^ p^grae a5L«iodfltion end of the 

22 requested associationjaad; and 

23 fllSl setting an mveise association end of the association to reflect an inverse 

24 association fiom the instance of fte-^ s econ d fi^t class to the mstance of ttie-first ^SQd class; 

25 a fter disconnec t ing the invct&c ajsocidtlun end Hum JUi cjcistlng instance uf Oic fus t class, if any. 

Claims 12 - 13 (canceled) 

1 Claim 14 (currently amended): The system according to Claim 11, fijrther comprising 

2 serializing the association by perfomin]^ steps of: 

3 determining whether the association end to be [[set]] modified or the inverse association 
Serial No. 09/827,290 -6- Docket RSW920000173US1 
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4 end is a primary end of the association; and 

5 moans for serializing only the prioiaiy end of the association daring the serialization, 

1 Claim 15 (previously presented): The method according to Claim h wherein one or more 

2 structured martaq> language representations speciftr ijiatances of the first clas^ instances of the 

3 second class, and associations between the instances of the first and second classes. 

1 Claim 16 (previously presented): The mediod according to Claim 15, vvhcrein only one 

2 associaticm end for each association betwera instances is specified in the structured markup 

3 language representations. 

1 Claim 17 (previously presented): The method according to Claim 16, wherein the only one 

2 association end is an association end designated as a primary end ftw the association. 

1 Claim 18 (currently amended): The mettiod accoidiiJg to Claim 15, A^erein a soialization of 

2 results of the request to [[set]] modify the existing association end that has the single multiplicity 

3 comprises the step of: 

4 determining whetticr the association end to be modified is a primary end for the 

5 association, and if so, programmatically performing the steps of: 

6 removing Ihe representation of the ptSeviously-existing inverse association endrif 

7 any; from the structured markup language representation in which it is specified; and 

3 adding a structured markup language representation of the new inverse association 
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